Electron-nuclear double resonance spectroscopy of the desulfo-inhibited molybdenum(V) center in bovine milk xanthine oxidase.
The "desulfo-inhibited" Mo(V) center of bovine milk xanthine oxidase has been investigated by electron-nuclear double resonance spectroscopy. Comparison of spectral data obtained from samples prepared with [1H4]ethylene glycol and with [2H4]ethylene glycol allowed assignment of proton resonance lines due to the methylene protons of the coordinated ethylene glycol (AH = 3.6 MHz). Deuterium resonance lines were observed with the deuterated sample (AD = 0.4 MHz). No spectral evidence was obtained for any weakly coupled nitrogen nuclei to the Mo center under a variety of conditions. Dissolution of the sample in D2O had little effect on the resonance lines centered about the proton Zeeman frequency, which shows they are not due to exchangeable protons and suggests the Mo center does not have contact with bulk solvent. A deuterium delta m = +/- 2 "forbidden" transition is observed at high radio-frequency power levels, which suggests either an exchangeable proton on a Mo ligand or a coordinated solvent. Weakly coupled, nonexchangeable proton lines are observed about the free proton frequency, which exhibit properties characteristic of alpha-protons. A number of arguments are presented to support the proposal that these protons originate from the C(1') and C(2') positions on the side chain of the molybdopterin cofactor.